1) TEM images of EG/Al 2 O 3 and EG/LPS-Al

4) Optical microscope images of EG with respect to the centrifuge rpm
The EG suspension in DMF was diluted and dried on a slide glass, which was observed by optical microscope. Figure S4 . Optical microscope images for the exfoliated graphite separated at the centrifuge rpm of 1000, 5000, and 13000. Scale bar is 50 m. 
5) Microstructure and crack profile images of LPS-Al
8.2) SEVNB method
First, polished rectangular beam-type specimens (3 mm × 4 mm × 30 mm) were prepared for the purpose of testing fracture toughness at room temperature. A V-shaped notch was then prepared at the surface 3 mm × 30 mm of the beams. For this purpose, the beams were glued to a ceramic substrate and a preliminary notch was cut in them with a hard metal blade (200 μm thick). Then, the V-shaped notch (0.8-1.2 mm deep) was polished out in the preliminary notch using a sharpened hard metal blade with diamond paste. (grain size: 1 μm) Home-made equipment providing alternating movements was used for reproducible V-notch preparation. In order to measure the notch length and the radius of the notch tip, , optical microscope with magnifications of 50× and 100× were used. The load was measured using a three-point-bending tester. The fracture toughness was determined from the following equation;   As centrifuge rpm increases from 1,000 to 13,000 rpm in separation process of EG from asexfoliated suspension, the thickness of EG decreases, which reduces the Bragg peak intensity as shown in Figure S11 below (reference 21).
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Unit) graphite EG 1000 rpm EG 5000 rpm EG 13000 rpm-1 EG 13000 rpm-5 EG 13000 rpm-9 Figure S10 . XRD patterns for graphite and the exfoliated graphite separated at the centrifuge rpm of 1000, 5000, and 13000. 
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EG 1000 rpm EG 5000 rpm EG 13000 rpm-1 EG 13000 rpm-5 EG 13000 rpm-9 Figure S11 . XRD patterns for the exfoliated graphite separated at the centrifuge rpm of 1000, 5000, and 13000. Al 2 O 3 , C/P-1: worn surface, C/P-2: pore, C/P-3: small crack, C/P-4: residues from WC ball.
